MINUTE 3. FORMER MINUTES
Minutes of the 2014 and 2016 meetings were published in Int J Syst Evol Microbiol in 2017 [1, 2] . Table 1 in reference [1] lists several novel species that cannot be considered 'rhizobial species' according to the definition given in reference [2] , as evidence of their nodulation capacity is lacking in their original description. This is the case for Ciceribacter lividus gen. nov., sp. nov., isolated from rhizosphere soil of chickpea and fixing nitrogen [3] and for Bosea species (B. lathyri, B. lupini, B. robiniae), although isolated from legume nodules [4] . In Table 1 of reference [2] , the origin of the type strain of Agrobacterium arsenijevicii should be corrected as 'Crown gall tumour on raspberry, Serbia'.
MINUTE 4. NEW MEMBERS, FORMAL ADMISSIONS AND WELCOME
Joanna Puławska (Research Institute of Horticulture, Skierniewice, Poland) and Nemanja Kuzmanovic´[Julius Kühn-Institut, Federal Research Centre for Cultivated Plants (JKI), Institute for Epidemiology and Pathogen Diagnostics, Braunschweig, Germany], both experts on genomics and taxonomy in Agrobacterium, were unanimously elected as members (online votes of all members before the formal meeting).
MINUTE 5. DIGITAL PROTOLOGUE BANK INITIATIVE
The journals Antonie van Leeuwenhoek and Systematic and Applied Microbiology, first involved in the Digital Protologue bank initiative ( [5] , http://imedea.uib-csic.es/dprotologue), are now compulsorily requiring the DP extract (from the Journal Ready button) for any species description as supplementary material. Recently, Archives of Microbiology (https://link.springer.com/article/10.1007%2Fs00203-017-1369-y) and Current Microbiology (https://link. springer.com/article/10.1007%2Fs00284-017-1290-2) joined the initiative. Authors are now encouraged to replace the written protologue with a table protologue to ensure better layout of the protologues and a growing, high-quality database. The system is still rudimentary and under development to resolve gaps, such as protologues for higher taxa and emendations. The subcommittee certainly agrees that the future of taxonomy lies in generating interactive electronic databases interlinking the information regarding diversity. However, the list of information that can be included is very extensive, and the subcommittee agreed that it must be made clear to authors, editors and reviewers that filling individual items remains indicative and optional, and filling all of them cannot, in any way and at any time, become mandatory for the publication of novel species, in accordance with Principle 1 of the nomenclatural code amended as Principle 1(4) as 'Nothing in this code may be construed to restrict the freedom of taxonomic thought or action' [6] .
MINUTE 6. TYPE STRAINS
For publication and validation of a novel species name, it is mandatory to define and deposit a type strain in two international culture collections from two different countries from which the strain must be publicly available. This is also required for genus creation and species emendation. In practice (1) this may contravene national laws restricting strain diffusion outside the country, and (2) our experience is that it is not always possible to obtain type strains from collections. Available genome sequences may partly remedy the type strain unavailability, but (1) some national laws do not allow genome sequencing either, and (2) the subcommittee accepts the fundamental principle that the type strain of a bacterial species must be living and available. The International Committee on Systematics of Prokaryotes (ICSP) plenary in Valencia (July 2017) had a panel discussion around the impact and implementation of the Nagoya Protocol, and that work will be ongoing. The ICSP published a document that comments on the problem of national laws that do not permit strains to be sent to international culture collections (www.the-icsp.org/images/ICSP_Nagoya_posi-tion_and_support.pdf). Change should come from within the countries affected, i.e. with the national scientific community lobbying their governments for changes to the laws that are problematic for taxonomists and/or exemptions. A recent review from the US Culture Collection Network highlights some of these complex aspects [7] .
MINUTE 7. THE SUBCOMMITTEE HOME PAGE UPDATE
The site will be revised to keep only useful and specific information, giving internet links and avoiding redundancies, focusing on the subcommittee activities. A useful review on legumes and their corresponding nodulating rhizobia has recently been published [8] .
MINUTE 8. GUIDELINES
To our knowledge, references [9] and [10] are the most recent taxonomic guidelines for describing novel species in specific bacterial groups; these appear rather 'maximal' standards, still referring to the classical but now controversial polyphasic taxonomy [11, 12] . The last minimal standards for describing Rhizobium and Agrobacterium species were published 26 years ago [13] . The Subcommittee endorses the following published comments on the purpose of minimal standards. 'The aim of minimal standards is to provide guidance on the description of taxa for taxonomists seeking such advice. These standards are advisory and not to be applied in such a way as to contradict Principle 1(4)' of the Code (Recommendation 30b, [6] ). 'Minimal standards should be genuinely minimal, and, following current technologies, much of them should relate to sequence data' [14, 15] . 'It is also relevant to note that there is an important distinction between diagnosis -in the taxonomic sense, relevant to identification -versus description -as a fuller portrait of a taxon' [16] . The Subcommittee agreed to produce guidelines for minimal standards to describe novel species of agrobacteria and rhizobia, and to publish them as a separate paper. As there are no 21st-century guidelines relevant for all bacteria, our recommendations will include widely applicable criteria as well as group-specific concerns. Several proposed standards were put forward as suggestions for discussion and there was clear agreement about some of them, including (1) a draft genome sequence is needed for the type strain, (2) differentiation from other species should be preferentially based on sequences, not DNA-DNA hybridization when possible, (3) other phenotypic data are only useful if obtained for strains representing the variation in the species, and (4) it is highly recommended, but not strictly required because it is not a taxonomic feature, that useful information should be given on plant interaction capacity, i.e. nodulation phenotype (infectivity, effectivity, host range) and nod gene sequences for rhizobia (symbiovar), and pathogenicity assay for tumorigenic or rhizogenic strains. Genus definition/delineation criteria also require standards. Alternative views were expressed on the matter of single-strain species descriptions. On the one hand, species based on a single strain cannot be avoided because many are currently published. The availability of the genome sequence and description of a type isolate would enable the easy and direct affiliation of more strains that were isolated later, and it has often been experienced in the past that, once a species has been named, other individuals of this species were soon found elsewhere. On the other hand, it was argued that one strain does not need a name; a species name requirement starts with more than one organism and several strains are needed to define the limits/contours of the species. A species is a category, not an individual, and needs to be defined by the range of variation within it.
MINUTE 9. NEXT MEETING
The next meeting is planned to be held during the 13th European Nitrogen Fixation Conference (ENFC) in Stockholm, Sweden (18-21 August 2018).
MINUTE 10. ADJOURNMENT
The physical meeting was adjourned at 16 : 00 h on 4 September 2017. The meeting continued online.
MINUTES OF ONLINE DISCUSSION MINUTE 11. (ONLINE) NEW MEMBERS
Professor Estelle Jumas-Bilak (Centre Hospitalier Universitaire of Montpellier, France), a specialist of Rhizobiaceae involved in nosocomial infections (agrobacteria), and Dr Florent Lassalle (Imperial College London, St Mary's Hospital, London), an Agrobacterium and bacterial evolution specialist, were unanimously (online) elected as new members. Table 1 lists the novel species published since the last report. The rhizobial status of several of them, affiliated in Rhizobium, Pararhizobium, Mesorhizobium (Me.) and Microvirga (Mi.), is not known because they were isolated from water (R. albus, R. arsenicireducens, P. antarcticum, Me. oceanicum), rice (R. oryziradicis), maize (R. wenxinae) or soil (Mi. soli) and they were not tested for nodulation.
MINUTE 12. (ONLINE) NEW SPECIES

MINUTE 13. (ONLINE) AGROBACTERIA
Recently, four novel Agrobacterium species, Agrobacterium bohemicum sp. nov., Agrobacterium deltaense sp. nov., Agrobacterium rosae sp. nov. and Agrobacterium salinitolerans sp. nov., were described (Table 1 , [17] [18] [19] [20] ). Phylogenetic and phylogenomic analysis, including average nucleotide identity (ANI) values, suggested that A. deltaense sp. nov. and A. salinitolerans sp. nov. correspond to Agrobacterium sp. genomospecies G7 and G9, respectively (N. Kuzmanovic´, J. Puławska and X. Nesme, unpublished data). Therefore, these two long-known Agrobacterium genomic species [21] have been formally named. On the other hand, Agrobacterium bohemicum sp. nov. and Agrobacterium rosae sp. nov. group with Agrobacterium rubi and Agrobacterium skierniewicense to form the well-delineated 'rubi' sub-clade within the genus Agrobacterium. This 'rubi' sub-clade is distinct from the sub-clade named 'biovar 1', which contains all 3-ketolactose-positive
Agrobacterium species. Finally, Agrobacterium larrymoorei and 'Agrobacterium viscosum' are more remote relatives, branching as direct out-groups of these 'rubi' and 'biovar 1' sub-clades, respectively.
To the best of our knowledge, plant pathogenic agrobacteria (tumorigenic and/or rhizogenic) have so far been found in Agrobacterium species (A. radiobacter, A. nepotum, A. skierniewicense, genomovar G8/'A. fabrum', A. rubi, A. larrymoorei, A. deltaense, A. salinitolerans and A. rosae), the well-delineated unnamed Agrobacterium genomovars G1, G3, G4 and G6 ( [21] [22] [23] , Allorhizobium vitis and Rhizobium rhizogenes. No plant pathogenic (tumorigenic or rhizogenic) strain has so far been found in Agrobacterium bohemicum, as well as in genomic species G2 (Agrobacterium pusense, isolated from the rhizosphere of chickpea [24] and from human patients with nosocomial infections, [25] ), G5 and G13.
MINUTE 14. (ONLINE) THE 'RHIZOBIUM AGGREGATUM COMPLEX'
According to phylogenomic analysis, three aquatic species, Agrobacterium albertimagni, R. rosettiformans and R. aggregatum, along with R. naphthalenivorans, R. selenitireducens and R. daejeonense, form the 'R. aggregatum complex', a separate (sister) cluster from Agrobacterium [26] . Strains in these species have neither a linear chromid nor the protelomerase encoding gene telA. All these observations suggest that these species belong to neither Agrobacterium nor Rhizobium and may represent a separate genus.
MINUTE 15. (ONLINE) MICROVIRGA
The genus Microvirga accommodates 12 species that have been formally recognized (www.bacterio.net/-allnamesmr. html). Of these, four are reported as able to establish nodulation and fix nitrogen in symbiosis with legumes. Microvirga lupini was first isolated from root nodules of Lupinus texensis, M. lotononidis and M. zambiensis were isolated from Listia angolensis, and M. vignae was isolated from Vigna unguiculata. These species were isolated in the USA, Africa and Brazil, respectively, and have demonstrated ability to nodulate different leguminous tribes [27, 28] . A fifth species, M. ossetica, was isolated from nodules of Vicia alpestris [29] but was subsequently found to be unable to nodulate this host and therefore cannot be considered to be rhizobial. Other rhizobial strains that are now identified as belonging to Microvirga include strain AL, isolated from nodules of Indigofera linifolia in northern Australia [30] , and AC72a, which is reported to form effective nodules on V. unguiculata in Ethiopia [31] . Other recent studies have also reported that Microvirga strains are microsymbionts of Lupinus luteus growing in Tunisia [32] and are present in low abundance in nodules of V. unguiculata in north-east Brazil [33] .
MINUTE 16. (ONLINE) CHANGE OF THE SUBCOMMITTEE NAME
The proposed change in the name of the Subcommittee, from 'Agrobacterium and Rhizobium' to 'rhizobia and agrobacteria', was discussed during the ICSP plenary session at FEMS2017 (Valencia, July 2017), and formally approved by the Executive Board of the International Committee on Systematics of Prokaryotes (ICSP) during its September 2017 meeting [34] .
MINUTE 17. (ONLINE) MINIMAL STANDARDS FOR TAXONOMY OF PROKARYOTES
Since the meeting, Chun et al. [35] proposed minimal standards for the use of genome data for the taxonomy of prokaryotes, and these are in line with discussions reported in Minute 8. The subcommittee recommends their very useful and helpful recommendations for rhizobial and agrobacterial species description.
MINUTE 18. (ONLINE) RHIZOBIUM INDIGOFERAE REFERENCE SEQUENCES
The original description of R. indigoferae [36] placed it in the R. gallicum group. However, in many recent rhizobial phylogenies, there are sequences labelled 'R. indigoferae CCBAU71042 T ' that are located very close to R. leguminosarum USDA2370
T . By looking into the history of R. indigoferae 16S rRNA gene sequences in GenBank, it is clear that the original strain has been replaced by something else. Entries AF364068.1 and AY034027.1 are identical in sequence and correspond to the formal description of R. indigoferae [36] . However, the current version AY034027.3 (submitted 14 January 2008) is completely different and belongs to a strain of R. leguminosarum [37] . A number of housekeeping gene sequences submitted by various authors also appear to be from R. leguminosarum, suggesting that HAMBI 3193, and probably the equivalent accessions in other collections, is not the original strain of R. indigoferae. The real type strain of R. indigoferae has to be the one that was used in the species description, and this has sequence AF364068.1 (in the R. gallicum group). It appears that this strain has been lost, and the culture collections now have a strain of R. leguminosarum instead. As a consequence, AY034027.3 and the associated housekeeping gene sequences should no longer be used to represent R. indigoferae. There is currently no known authentic culture of the type strain of R. indigoferae, and no authentic DNA sequences other than the 16S gene sequence AF364068.1 that was included in the species description. Similar discrepancies in the sequences of type strains that are stored in different culture collections were reported for Mesorhizobium [38] .
MINUTE 19. (ONLINE) CURRENT MEMBERSHIP
The current members of the Subcommittee are J. P. W. Young (UK) (Chairperson), P. de Lajudie (France) 
MINUTE 19. (ONLINE) ADJOURNMENT
Online discussion was adjourned on 25 February 2018.
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